The effect of heparin on motility parameters and protein phosphorylation during bovine sperm capacitation.
It is generally accepted that incubation with heparin is required to induce capacitation of ejaculated bovine spermatozoa in vitro. The capacitation process implicates many biochemical events, and is correlated with modified sperm motility and the phosphorylation of specific proteins on tyrosine residues. To better understand the molecular basis of heparin-induced capacitation, bovine spermatozoa were incorporated with a radioactive substrate of protein kinases [gamma32P]-ATP, to observe protein phosphorylation dynamics over time. Sperm motion parameters including the percentage of motile spermatozoa, amplitude of lateral head displacement (ALH) and flagellar beat cross frequency (BCF) were assessed to determine whether the protein phosphorylation patterns induced by heparin also promote changes in motility. Capacitation was confirmed using the chlortetracycline fluorescence assay and the appearance of 'pattern B' stained spermatozoa. Evaluation of the different motility parameters during capacitation reveal that heparin has a marked negative effect, over time, on the percentage of motile spermatozoa, consistent with hyperactivation. Indeed, the presence of heparin greatly increases the BCF of bull spermatozoa and induces a significant increase in the ALH compared to spermatozoa incubated without heparin. We detected several sperm proteins that are phosphorylated over time. A 45 kDa protein is the most intensely phosphorylated of the sperm proteins. However, it is visible regardless of the presence of heparin. Interestingly, a second phosphorylated protein of approximately 50 kDa undergoes more intense phosphorylation with heparin than without. In summary, the present study demonstrated that heparin induces physiological changes in several sperm motility parameters including ALH, BCF and the percentage of motile spermatozoa. Heparin also increases the intensity of phosphorylation of a 50 kDa sperm protein. These results suggest that capacitation of bovine spermatozoa and capacitation-associated motility changes may be regulated by a mechanism that includes protein phosphorylation, and that a presently unknown protein kinase is involved.